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ABSTRACT
Early pregnancy losses occur in 10-20% of all pregnancies. Surgical evacuation has always been the 
mainstay of management of miscarriages. The main aim of this study was to understand the success rate 
of expectant management of miscarriage with regards to gestational sac size and period of gestation. 
The secondary outcome was to measure the satisfaction level and the rate of pregnancy after 6 month of 
expectant management. Patients diagnosed with missed miscarriages were requested to choose between 
expectant or surgical management. Those decided for expectant management on “wait and watch” 
approach were assessed weekly up to 5 completed weeks until complete miscarriage was achieved 
spontaneously. Surgical evacuation was performed if medically indicated or requested by the patients 
at any time or at the end of fifth week if complete miscarriage was not achieved. Out of 212 cases, 75 
(35.4%) opted for expectant management. Complete miscarriage was achieved in 85.3% of subjects by 
the end of fifth weeks respectively. Mean of Gestational sac size and period of gestation was not found 
to influence the success rate of complete spontaneous miscarriage in the expectant management. No 
morbidity was recorded during the five weeks of the study period. Mean satisfaction score was 9.7±8.3. 
Pregnancy occurred in 47% of patients within 6 months follow up. The Receiver operation characteristic 
(ROC) curve analysis suggested the end of second week as the cut off for surgical intervention. This 
study revealed that expectant management of missed miscarriage is a reliable management of missed 
miscarriage within the first two weeks. 
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INTRODUCTION
Miscarriage is a common complication of early pregnancy and occurs in about 10% to 20% of all pregnancies.1,2 In 
fact the majority of women do not even realize that they were pregnant apart from noticing a slight delay and heavier 
menstrual flow. Why then when pregnancy is confirmed and found non-viable, there is the compulsion to empty it?3 
This practice might have been considered to be correct in the first half of the 20th century, when poor hygiene along 
with illegal abortion, led to high rate of infection with morbidity from septicaemia and heavy bleeding.3,4 Undoubtedly, 
antibiotics and newer surgical techniques have made surgical evacuation a much safer procedure. However, although 
rare, complications such as perforation of the uterus, leading to haemorrhage, injury to bowel, endometritis and 
Asherman’s syndrome still occur. 5,6 
Studies in the past 30-40 years have proven the viability and efficacy of expectant management as an alternative 
to surgical evacuation to a variable success.7,8,9 Expectant management avoids surgical procedure and costs, minimizing 
disruption of routine activities and is more acceptable to most women.10,11 The MIST trial concluded that the rates of 
gynaecological infection were reassuringly low irrespective of following surgical, expectant or medical management 
(2–3%).
12
There were not many studies looking at the natural history of missed miscarriages10,11,13,14 and this study was 
conducted to observe the outcome of missed miscarriage on “wait and watch” approach, to comprehend the safety 
duration for expectant management before embarking to surgical evacuation, its potential complication, the satisfaction 
level and the rate of pregnancy at 6 months of follow up.
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PATIENTS AND METHODS
The study was prospective observational study and conducted from January 2003 until June 2005 in University of 
Malaya Medical Centre, Kuala Lumpur. Patients presented to the UMMC gynaecology clinic or emergency department 
with miscarriage at less than or equal to fourteen completed weeks of gestation based on last menstrual period (LMP) 
early pregnancy.  Ethics approval was obtained from the Human Research Ethics Committee prior to commencement 
of the study. Written consent was taken from every patient. 
The diagnosis of miscarriage was ultrasound-based and defined according to the guidelines published by the 
UK’s Royal College of Obstetricians and Gynaecologists. The diagnosis of missed miscarriages were made clinically 
by the following criteria; showing mean gestational sac diameter of at least 15 mm without an embryonic pole or with 
fetal pole but without heart activity OR gestational sac diameter of less than 15 mm which remain static in size after 
repeating transvaginal sonography (TVS) at 7 days intervals.  
The study aimed to see the natural history of missed miscarriage and also to see if expectant management was a 
good alternative to surgical management. We also wanted to see the return of menses and if possible, any pregnancy 
during the subsequent six months follows up.  
The inclusion criteria of the study were age at least 18 years old (to give consent for the study), in good health, 
haemodynamically stable and able to continue working as usual and gestational age less than or equal to fourteen 
completed weeks of gestation. The exclusion criteria were severe bleeding or pain, pyrexia above 37.5°C, severe 
asthma, haemolytic disease or blood dyscrasias, on anticoagulation or systemic corticosteroid treatment, twin or higher 
order pregnancy, evidence of cervical dilatation or presence of product of conception on the external os, incomplete, 
inevitable or complete miscarriage, molar pregnancy, and uncertain gestational age. 
These missed miscarriage women who fulfilled the inclusion criterias were given the options for expectant 
management or surgical intervention. Those who chose for surgical intervention underwent suction and curettage 
within 3 days after the diagnosis was made.  
Expectant management involved a ‘wait-and-watch’ approach. Patients were assessed weekly until complete 
miscarriage was achieved spontaneously. Complete spontaneous miscarriage, was defined as the resolution of 
symptoms (vaginal bleeding) and the absence of RPOC (retained product of conception) or endometrial thickness 
less than 15 mm on follow up TVS. Women who had persistent RPOC on TVS or endometrial thickness more than 15 
mm on follow up TVS at the end of 5th week  or had unplanned surgical curettage were considered to have failure of 
expectant management.  Women undergoing expectant management could change their mind at any time and opt for 
surgery. If, at any time during expectant management follow-up, the woman developed fever, severe haemorrhage, 
chills or malodorous vaginal discharge, then expectant management was terminated, antibiotic will be started and 
surgery arranged on the same day. Surgery involved D&E under general anesthesia. Active follow-up by telephone 
was continued for period of 6 months to mark the return of normal menses and identify the numbers of subsequent 
pregnancies. 
The main outcome measures included the percentage of complete spontaneous miscarriage during each 
completed week, therefore the safety duration to wait for complete spontaneous miscarriage can be suggested;   the 
percentage of patients who has failure of expectant management at the end of fifth week; the success rate of expectant 
management compared with mean gestational sac and mean period of gestation. The secondary outcomes were to 
obtain the satisfaction level and the fertility rates after expectant management of missed miscarriage. Satisfaction 
rate was calculated based on the subjects’ response to the question “How do you rate your satisfaction from expectant 
management of your miscarriage from the scale of 1 to 10, when 1 indicates no satisfaction and 10 indicating high 
level of satisfaction?”. The mean score for satisfaction was used in the study while the scores were divided into low 
level of satisfaction (scores below 5) and high level of satisfaction (scores above 6). Fertility rate was defined as 
having documented pregnancy within 6 months from miscarriage.
Statistical analysis
The statistical package for social sciences (SPSS) software version 21.00 (IBM Inc, Chicago, Il, USA) was used for 
the analysis. Data were checked for normality using the Shapiro-Wilk test. Mean and standard deviation (SD) were 
used for parametric variables while median and interquartile range (IQR) was used for non-parametric variables. 
Frequency and percentage was used for categorical variables. Receiver operation characteristic (ROC) curve analysis 
was performed to identify the cut-off point for surgical intervention. The p values of lesser than 0.05 were considered 
as statistically significant.
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RESULTS
A total of 352 subjects with confirmed missed miscarriage were identified, 212 (60%) met all the inclusion criteria of 
the study. However, only 75 (35.37%) of them chose expectant management and willing to be on weekly follow up. 
Demographic characteristics of study subjects are shown in Table 1.   Mean gestational age of the subjects was 10.4 
± 1.7 weeks.
Table 1: Demographic data on the patients
  SD=Standard deviation, y= year, mm= millimetre
* Median and interquartile range was displayed since the data was not normally distributed. 
Out of 75 subjects who chose expectant management, 64 (85.3%) achieved complete spontaneous miscarriages by 
the end of the fifth week (Figure 1). The mean time needed from diagnosis to successful complete spontaneous 
miscarriage was 10.9± days (ranged from 1 to 34 days). 
Figure 1: Outcome of expectant management over time in completed weeks
Eleven of the 75 women had surgical intervention. Ten (90.9%) were due to the request of the patients and one  was 
due to failure to achieving complete spontaneous miscarriage at the end of the 5th week. The frequency of unplanned 
surgical evacuation increased as the week progresses and peaked at the end of the third week. 
Mean±SD Range Frequency (%)
Age (y) 31.5±5.9 19-43 -
Parity Primigravida - - 23 (30.7)
Mutigravida - - 52 (69.3)
Previous pregnancies 1.0 (3.0)* 0-6 -
Positive history for miscarriage - - 16 (21.3)
Gestational age Up to 10 week - - 28 (37.3%)
>10 to 14 week - - 47 (62.7%)
Gestational sac size (mm) 30.0 (11.0)* 20-50.5 -
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Figure 2:  Percentage of Patients had Unplanned ERPOC
Age of gestation and gestational sac size did not seem to have any effect on determining the success rate of spontaneous 
complete miscarriages on expectant management of missed miscarriage (p=0.52 and p=0.07 respectively) (Table 2). 
The median (IQR) duration of bleeding was 9.00 (11.00) days. Mean satisfaction score was 9.7±8.3 with all subjects 
(100%) reporting high level of satisfaction (Table 2). 
Table 2: Effect of gestational age on the success of expectant management
Pregnancy occurred in 35 (47%) of subjects within 6 months follow up (Figure 3). Failure or successful of expectant 
management of missed miscarriages did not affect the pregnancy rate. 
Outcome of expectant 
management
Failed Successful
Period of gestation ≤10 weeks (28) 3 (10.7%) 25 (89.3%)
>10 weeks (47) 8 (17.1%) 39 (82.9%)
Gestational sac size ≤30mm (39) 3 (7.7%) 36 (92.3%)
>30mm (36) 8 (22.2%) 28 (77.8%)
Satisfaction level Low 0 (0%) 1 (2%)
High 11 (100%) 63 (98%)
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Figure 3: Frequency distribution of pregnancy within 6 months in study subjects
The ROC curve analysis revealed that the day 13 could be used as the cut-off for surgical intervention with 72.7% 
sensitivity and 68.7% specificity when success in expectant management was used as outcome (Figure 4).
Figure 4: ROC curve for duration of expectant management of missed miscarriage till the end of pregnancy
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DISCUSSION
Surgical management was the mainstay for any miscarriage in the past but this has been constantly debated over the 
past 30-40 years.3 Based on the hospital management settings in the study location, most incomplete miscarriages are 
managed conservatively unless bleeding significantly, but the same cannot be said about missed miscarriage. Like 
in most hospital settings, this procedure would be performed by the junior staff, not under direct supervision and 
occasionally during odd hours of the day. Tiredness, overworked coupled with inexperience is well known to invite 
disaster and litigation.15 Do we then need to subject the patients to potential disaster when they can be managed non-
surgically, at least for the first few weeks? Studies have been conducted on various types of miscarriage, showing 
variable success with medical or expectant management, as alternative to surgical evacuation.7,12,14 Reports about the 
safety and viability of expectant management of incomplete miscarriage or miscarriage in general were abundant but 
scarce for missed miscarriage specifically.12,14,16,17 In order to suggest expectant management of missed miscarriage in 
our setting is a valid alternative, knowledge about its natural history is essential.  
This study showed that the median bleeding duration was 9.00 days, which was comparable to 12.8 days found 
by Pierotic M et al.13 In fact, waiting period of one week could have avoided surgical evacuation in as many as 38.7% 
and this was comparable to 58% reported by Rafi et al.18 
This study revealed that there was no association between outcome of expectant management of missed 
miscarriage to gestational age and gestational sac size. Similarly, previous studies  also found gestational sac size was 
not associated with the outcome of missed miscarriage.19,20 In contrast, Jurkovic et al found in their 85 subjects that 
expectant management in lower gestational age is associated with higher success rate.14 This difference will require 
bigger study subjects in the future in order to have a better understanding about the outcome of missed miscarriages 
in relation to gestational age and may be size. 
After four weeks of expectant management of missed miscarriage, our success rate was 82.7% which was higher 
than that found by Jurkovic et al (24.7%) and Acharya et al (53.5%).
14,19,21 The results of this study also suggest that 
gestational age did not seem to have any bearing on the potential outcome of expectant management of missed 
miscarriage (p=0.52). This finding also concurred to that found by Luise et al. and Acharya et al.19,21  The success rate 
in general improved with time and the chance of achieving complete spontaneous miscarriage doubled to 78.7% by the 
end of third week.19,21 By then, most women would have become impatient and would have requested for evacuation. 
It has been previously suggested that expectant management should be tried for two weeks, for missed miscarriage 
before any surgical evacuation is considered.22 This cut-off was defined based on the observed complications and 
success rates of expectant management of missed miscarriage compared with surgical evacuation.22 In fact our 
study ROC curve analysis showed 13 days as the cut-off point for expectant management of missed miscarriage 
(with 72.7% sensitivity and 68.75% specificity) and within the previously suggested 2 weeks period.22 Furthermore, 
our study revealed that five weeks of expectant management of missed miscarriage was not accompanied with any 
complications, or report of morbidity such as infection or heavy vaginal bleeding amongst the subjects during the five 
weeks study period. This could mean that delaying surgical evacuation till the end of fifth weeks is safe and may avoid 
the need for evacuation, although the success rate is lower after two weeks as suggested by the ROC curve analysis.
In this study positive history of miscarriage was reported in 21.3% of the subjects, which was comparable with 
the incidence of early pregnancy losses.23 This study revealed a high satisfaction level (all of the subjects scoring 
their satisfaction to be higher than 6) for expectant management of missed miscarriage. The finding was in line with 
previous study done by Niinimaki et al. (2006), 88% of them revealed a high satisfaction rate.24,25
This study also revealed that 47% of the subjects became pregnant within 6 months after their miscarriage. 
Previous studies indicated different fertility rates after miscarriage due to different follow up durations.26,27 While 6 
year follow up revealed normal fertility rate (97.7%), shorter duration of follow up revealed lower fertility rate after 
miscarriage which ranged from 81.3% after 4 years and 75.2-76.2% within 12 months.26,27 These findings suggest that 
the fertility rate increases by increasing the follow up period. Moreover it was shown that the history of miscarriage 
alone may not be an important predictor of recurrent miscarriage while maternal age was found to be significantly 
associated with increased risk of miscarriage in the next pregnancy.23 Lower fertility rate in this study might be due to 
the short follow up period in this study.
One of the limitations of this study was the small sample size which was due to the small number of patients who 
were referred to the study hospital within the study period. However, the findings of this study were mostly in line with 
the findings of previous studies which were performed on similar numbers of subjects. It is recommended for further 
research to perform case-control studies in order to assess the benefits of expectant management of missed miscarriage 
compared with surgical intervention. Constraint on space and staff do not allow a dedicated early pregnancy assessment 
unit (EPAU) to be made available, that would allow personalize and easy access to health care. It is anticipated that 
creation of this unit would definitely improve the uptake of expectant management and therefore avoiding unnecessary 
surgical procedure in majority of cases.
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Most miscarriage resolve spontaneously with time and maximal success rate is achieved around 13 days. 
Thereafter, success rate is lower but still a reasonably safe option to wait till end of the third week with anticipated 
success rate of 75%.  Majority of women reported high satisfaction rate and appear to have good subsequent pregnancy 
rate even at a short six month follow up. 
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